# 



37 



What Is Claimed Is: 
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c^ducting an assay for the presence, absence, activity or 



A method for enhancing the dynamic range of an £issay of the presence, 
absence, activity or concentration of two or more target analytes in one or 
jore samples wherein the presence, absence, activity or concentration of said 
;t analytes is assayed by the emission or quenching of a light signal, 
whereSp said method comprises the steps: 
(A) 

concentration of each of said target analytes in said one or more 
sampR^ wherein said assays each cause light signals to be emitted or 
quenchec 

(B) employing^ computer system comprising a CCD camera detector to 
detect said li^t signals, and to generate data corresponding to said 
detected signal^and 

(C) causing said computer system to compare said generated data using 
data corresponding ro the light signal generated by a known 
concentration of said t^get analyte in a known dynamic range of said 
assay and report the presence, absence, activity or concentration of said 
target analyte; wherein said, computer system causes said CCD camera 
detector to independently derect sufficient light signal for each of said 
target analj^es to ensure that said reported presence, absence, activity 
or concentration of each target aimlyte is determined using data 
corresponding to a light signal that\s within said known dynamic 
range of said assay for that target analyte. 
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A method for enhancing the dynamic range of a^assay of the presence, 
absence, activity or concentration of two or more target analytes in one or 
more samples wherein the presence, absence, activity^r concentration of said 
target analytes is assayed by the emission or quenching^o{a light signal, 
wherein said method comprises the steps: 

(A) conducting an assay for the presence, absence, activi\V or 

concentration of each of said target analytes in said one^r more 
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Nsamples wherein said assays each cause light signals to be emitted or 
quenched; 

(B) employing a computer system comprising a CCD camera detector to 
detect said light signals, and to generate data corresponding to said 
detected\signals; and 

(C) causing said computer system to compare said generated data using 
data corresponding to the light signal generated by a known 
concentration of said target analyte in a known dynamic range of said 
assay and report the presence, absence, activity or concentration of said 
target analyte; wherein said computer system causes said CCD camera 
detector to independently detect sufficient light signal for each of said 
target analytes to ensure that said reported presence, absence, activity 
or concentration of Wch target analyte is determined using data 
corresponding to a light signal that is within said known dynamic 
range of said assay for that target analyte; and wherein, for at least one 

t of said target analytes, said computer system causes said CCD camera 
detector to detect light signal cumulatively until a total detected light 
signal is obtained that is wimin the known dynamic range of said assay 
for said target analyte; and wnerein said total detected light signal is 
used to determine said presenco^ absence, activity or concentration of 
said target analyte. 

A method for enhancing the dynamic rangeVf an £issay of the presence, 
absence, activity or concentration of two or niiore target analytes in one or 
more samples wherein the presence, absence, activity or concentration of said 
target analytes is assayed by the emission or quenojiing of a light signal, 
wherein said method comprises the steps: 

(A) conducting an assay for the presence, absence, ^i^tivity or 

concentration of each of said target analytes in said one or more 
samples wherein said assays each cause light signal\to be emitted or 
quenched; 
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(B) employing a computer system comprising a CCD camera detector to 
detect said light signals, and to generate data corresponding to said 
detected signals; and 

(C) causing said computer system to compare said generated data using 
corresponding to the light signal generated by a known 

concajtration of said target analyte in a known dynamic range of said 
assay arM report the presence, absence, activity or concentration of said 
target aname; wherein said computer system causes said CCD camera 
detector to inl^pendently detect sufficient light signal for each of said 
target analytes t^ ensure that said reported presence, absence, activity 
or concentration oXeach target analyte is determined using data 
corresponding to a li^t signal that is within said known dynamic 
range of said assay for that target analyte; and wherein, for at least one 
of said target analytes, saiXcomputer system causes said CCD camera 
detector to detect light signaMiscontinuously at more than one time 
interval so that a detected light\ignal is obtained that is within the 
known dynamic range of said assay for said target analyte; and 
wherein said detected light signal within the known dynamic range of 
I said assay for said target analyte is usfed to determine said presence, 
absence, activity or concentration of sar^ target analyte. 



The method of claim 3, wherein said computer system stores the cumulative 
change in said light signal in two or more of said tim\intervals. 
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The method of claim 1 , wherein said method simultaneously assays the 
presence, absence, activity or concentration of two or more^of said target 
analytes in said sample. 



The method of claim 1 , wherein said method sequentially assaysvthe presence, 
absence, activity or concentration of two or more of said target analytes in said 
sample. 
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The method of claim 1, wherein said step (C) is performed simultaneously for 
each target analyte being assayed. 

e method of claim 1, wherein said step (C) is performed sequentially for 
eachWget analyte being assayed. 

The method of claim 1, wherein at least one of said target analyte is selected 
from the group consisting of an enzyme, a drug or metabolite, a co-factor, a 
receptor, a rec^tor ligand, a hormone, a cj^okine, a blood factor, a virus, an 
antigen, a steroid, a^an antilJody. 

The method of claim 9v wherein said assay assays the presence, absence, 
activity or concentration^of an enzyme. 



The method of claim 10, wher>^n said enzyme is selected from the group 
consisting of bone specific alkalipe phosphatase, aldose reductase, myoglobin, 
and troponin I. 



The method of claim 9, wherein said assay assays the presence, absence, 
activity or concentration of a drug or metabolite. 

\ 

The method of claim 12, wherein said drug ortoetabolite is selected from the 
group consisting of: an anti-cancer drug, chemotberapeutic drug, anti-viral 
drug, non-steroidal anti-inflammatory drug (NSAH^, steroidal anti- 
inflammatory drug, anti-fungal drug, detoxifying drug, analgesic, 
bronchodilator, anti-bacterial drug, antibiotic drugs, diuretic, digoxin, anti- 
metabolite, calcium channel blocker, drug for treatment of psoriasis, and a 
substance of abuse. 




The method of claim 9, wherein said assay assays the presence,^absence, 
activity or concentration of a co-factor. 
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The method of claim 14, wherein said co-factor is a vitamin, T3, or T4. 

he method of claim 9, wherein said assay assays the presence, absence, 
activity or concentration of a cytokine. 



The me^od of claim 16, wherein said cytokine is IL-lp, IL-2, IL-3, IL-4, IL- 
5, IL-6, IL-7, IL-8, IL-10, IL-12, IL-13, TNFa, VEGF, GMCSF, FGPp, INFy, 
EOF, PDGF, MCSF, SCF, insulin, VEGF, Trk, Met, Ron, Axl, Eph, Fas, 
CD40, CD30^CD27, 4-1 BB, LNGFR, OX40, TGFpR, or is a ligand of CCRl, 
CCR2a, p, CCR3, CCR4, CCR5, CXCRl, CXCR2, CXCR3, CXCR4, BLRl, 
BLR2, or V28 receptor , or is a ligand of a receptor of IL-2, IL-3, IL-4, IL-5, 
IL-6, IL-7, IL-8, Il\o, IL-12, or IL-13. 



The method of claim 9, wherein said assay assays the presence, absence, 
activity or concentration of a.receptor or receptor ligand. 



The method of claim 18, whereiny^aid receptor or receptor ligand is 4-lBB, 
Axl, BLRl, BLR2, CCRl, CCR2(Xp, CCR3, CCR4, CCR5, CD27, CD30, 
CD4, CD4, CD40, CXCRl, CXCR2VxCR3, CXCR4, EGFR, Eph, EPO 
receptor. Fas receptor, GCSFR, GHR, GMCSFRa, gpl30, IFNgRa, IFNgRp, 
IFNaRl, insulin-R, IL-lp, IL-2R p, IL-2Ry chains, IL-4Ra, IL-3Ra, IL-5Ra, 
IL-6Ra, IL-7Ra, IL-9Ra. IL-IOR, IL-llRcbjL-12Rbl, IL-12Rb2, IL-13Ra, 
GMCSFRa, IL-3/IL-5/GM-CSF receptor common p-chain, LIFR p, LNGFR, 
MCSFR, Met, GBR, OSMRP, OX40, PDGFr)pRL, Ron, SCFR, TPOR, TFR, 
TGFpR, TNFRI, TNFRII, TPOR, Trk, V28, VE< 




The method of claim 9, wherein said assay assays theXpresence, absence, 
activity or concentration of a hormone. 



The method of claim 20, wherein said hormone is adrenaline 
adrenocorticotropic hormone, testosterone, angiotensinogen, antidiuretic 
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lormone, atrial-natriuretic peptide, calcitonin, calcitriol, cholecystokinin, 
jrionic gonadotropin, Cortisol, dopamine, erythropoietin, estradiol, follicle- 
lating hormone, gastrin, glucagon, gonadotropin-releasing hormone, 
gorticotropin-releasing hormone, growth hormone, growth hormone-releasing 
hormon^i^ulin, insulin-like growth factor- 1, leptin, luteinizing hormone, 
melatonin, aldosterone, neuropeptide Y, noradrenaline, oxytocin, parathyroid 
hormone, progesterone, prolactin, renin, secretin, somatostatin, theophylline, 
thiiodothyronine,\hrombopoietin, thyroid-stimulating hormone, thyrotropin- 
releasing hormone^or thyroxine. 



The method of claim 9, wjierein said assay assays a binding activity of an 
antigen or an antibody. 



The method of claim 22, wherein said assay assays a binding activity of an 
antigen characteristic of Chlamydia, Streptococcus pyogenes Group A 
bacteria, H. pylorU or M. tuberculosL hepatitis virus, rubella, CMV, HIV, FIV, 
or prostate specific antigen, or an antibody elicited in response to any of such 
antigens. 



The method of claim 9, wherein said assay assays a binding activity of an 
autoimmune immunoglobulin, thyroglobulin, anti-thyroglobulin, IgE, IgG, or 
IgM immunoglobulin. 



The method of claim 9, wherein said assay assays a binding activity of a tumor 
marker. 

The method of claim 1, wherein said light signal is an evolution or loss of a 
fluorescent light signal. 

The method of claim 1, wherein said light signal is an evolution o\loss of a 
chemilxmiinescent light signal. 



# 



43 



The method of claim 1 , wherein said light signal is an evolution or loss of an 
ultraviolet light signal. 

29. The niblhod of claim 1, wherein said light signal is an evolution or loss of a 
visible wavelength light signal. 



if^ 10 



30. The method of claim 1, wherein said assays are conducted in a multi-well 
microtiter plate. 

3 1 . The method of claimVl , wherein a target analyte has an activity and wherein 
said computer system additionally calculates the rate of activity of said target 
analyte in said sample. \ 

An apparatus for enhancing the dynamic range of an assay of the presence, 
ice, activity or concentration of two or more target analytes in one or 
m6i« samples, wherein the presenfee, absence, activity or concentration of said 
target ahalytes is assayed by the emission or quenching of a light signal, said 
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apparatus 
(A) 



ipnsing: 



one or containers for receiving a portion of said one or more 
samples, said containers additionally containing assay reagents 
comprising a c^l3y)ound that, in ijes^c^se to the presence of a target 



(B) 



analyte causes a deibctable light 
a computer system com^sing a 
system being specially adapted t 



^gnal\and 

camera detector, said computer 
^ect said light signal and generate 
data corresponding to said deteb.^d signal; said computer system 
additionally processing a capabilityior comparing said generated data 
with data corresponding to the light signal generated by a known 
concentration of said target analyte in a ka^wn dynkmic range of said 
assay and report the presence, absence, activi^or concentration of said 
target analyte; wherein said computer system caii^s safd CCD camera 
detector to independently detect sufficient light signHJbAeach of said 
target analytes to ensure that said reported presence, absb^o^, activity 
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\ or concentration of each target analyte is determined using data 
^corresponding to a light signal that is within said known dynamic 
rafage of said assay for that target analyte. 

An apparatussfor enhancing the dynamic range of an assay of the presence, 
absence, activitV or concentration of two or more target analytes in one or 
more samples, wnerein the presence, absence, activity or concentration of said 
target analytes is assayed by the emission or quenching of a light signal, said 
apparatus comprising:\ 

(A) one or more contaiiners for receiving a portion of said one or more 
samples, said containers additionally containing assay reagents 
comprising a compoVid that, in response to the presence of a target 
analyte causes a detecrable lighljyignal; and 

(B) a computer system comprising a CCD camera detector, said computer 
system being specially ad^ted to^tect said light signal and generate 
data corresponding to said oWte^oN^gnal; said computer system 
additionally processing a capab^dity for comparing said generated data 
with data corresponding to the iWht signal generated by a known 
concentration of said target analyre in a known dynamic range of said 
assay and report the presence, absence, activity or concentration of said - 
target analyte; wherein said computervsystem causes said CCD camera 
detector to independently detect sufficiW light signal for each of said 
target analytes to ensure that said reported presence, absence, activity 

or concentration of each target analyte is determined using data 
corresponding to a light signal that is within Wd known dynamic 
range of said assay for that target analyte; and wherein, for at least one 
of said target analj^es, said computer system canses said CCD camera 
detector to detect light signal cumulatively until Atotal detected light 
signal is obtained that is within the known dynamioyrange of said assay 
for said target analyte; and wherein said total detecteci light signal is 
used to determine said presence, absence, activity or concentration of 
said target analyte. \ 
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An apparatus for enhancing the djmamic range of an assay of the presence, 
absence, activity or concentration of two or more target analytes in one or 
\more samples, wherein the presence, absence, activity or concentration of said 
ta^et analytes is assayed by the emission or quenching of a light signal, said 
apparatus comprising: 

(A) ohe or more containers for receiving a portion of said one or more 
samples, said containers additionally containing assay reagents 
comprrting a compound that, in response to the presence of a target 
analyte causes a detectable light signal; and 

(B) a computer system comprising a CCD camera detector, said computer 
system being Mecially adapted to detect said light signal and generate 
data corresponding to said detected signal; said computer system 
additionally processing a capa Dility for comparing said generated data 
with data correspondiW to the uight signal generated by a known 
concentration of said target an iWe in a known dynamic range of said 
assay and report the presenceJabs^ice, activity or concentration of said 
target analyte; wherein said\pmputer system causes said CCD camera 
detector to independently deteVt sufficient light signal for each of said 
target analytes to ensure that saici reported presence, absence, activity 
or concentration of each target anaJyte is determined using data 
corresponding to a light signal that within said known dynamic 
range of said assay for that target anatVte; and wherein, for at least one 
of said target analytes, said computer syirtem causes said CCD camera 
detector to detect light signal discontinuously at more than one time 
interval so that a detected light signal is obtained that is within the 
known dynamic range of said assay for said t^U'get analyte; and 
wherein said detected light signal within the knbwn dynamic range of 
said assay for said target analyte is used to determine said presence, 
absence, activity or concentration of said target analyte. 



The apparatus of claim 34, wherein said computer system stores the 
cumulative change in said light signal in two or more of said time intervals. 
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i6. The apparatus of claim 32, wherein said apparatus simuhaneously assays the 
presence, absence, activity or concentration of said more than one target 
analyte in the same sample. 

37. Tn^pparatus of claim 32, wherein said apparatus sequentially assays the 
presentee, absence, activity or concentration of said more than one target 
analyte insihe same sample. 

38. The method of claim 32, wherein said step (C) is performed simultaneously 
for each target ai^lyte being assayed. 



39. The method of clairii 32, whei 



40. 



41. 



42. 



20 43. 



jin said step (C) is performed sequentially for 



each target analyte bemg assa; fhd'. 

The apparatus of claim 32jsj^ereiKsaid one or more containers is a multi-well 
microtiter plate. 

The apparatus of claim 32, wherein said target analyte has an activity and 
wherein said computer system addrt^onally calculates the rate of a target 
analyte activity in said sample. 

The apparatus of claim 32, wherein said ^^get analyte is selected from the 
group consisting of an enzyme, a drug or metabolite, a co-factor, a receptor, a 
receptor ligand, a hormone, a cytokine, a blooov^actor, a virus, an antigen, a 
steroid, and an antibody. 

The apparatus of claim 42, wherein said assay assays th^ presence, absence, 
activity or concentration of an enzyme. 




44. The apparatus of claim 43, wherein said enzyme is selected fromslhe group 

consisting of bone specific alkaline phosphatase, aldose reductase, iK^yoglobin, 
and troponin I. 
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45. \The apparatus of claim 42, wherein said assay assays the presence, absence, 

a^ivity or concentration of a drug or metabolite. 

46. The apparatus of claim 45, wherein said drug or metabolite is selected from 
the groupVonsisting of: an anti-cancer drug, chemotherapeutic drug, anti-viral 

5 drug, non-sreroidal anti-inflammatory drug (NSAID), steroidal anti- 

inflammatory idrug, anti-fungal drug, detoxifying drug, analgesic, 
bronchodilator, anti-bacterial drug, antibiotic drugs, diuretic, digoxin, anti- 
metabolite, calciuinsphannel blocker, drug for treatment of psoriasis, and a 
substance of^use. 

10 47. The apparatus or claim 42,V^herein said assay assays the presence, absence, 
activity or concentration of a\x)-factor. 

48. The apparatus of claim 47, wherem said co-factor is a vitamin, T3, or T4. 

49. The apparatus of claim 42, wherein saio^assay assays the presence, absence, 
activity or concentration of a cytokine. 
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The apparatus of claim 49, wherein said cytokine is IL-ip, IL-2, IL-3, IL-4, 
IL-5, IL-6, IL-7, IL-8, IL-10, IL-12, IL-13, TNFoWEGF, GMCSF, FGPp, 
INFy, EOF, PDGF, MCSF, SCF, insulin, VEGF, Trk Met, Ron, Axl, Eph, 
Fas, CD40, CD30, CD27, 4.1BB, LNGFR, OX40, TGKBR, or is a ligand of 
CCRl, CCR2a, p, CCR3, CCR4, CCR5, CXCRl, CXCK^^ CXCR3, CXCR4, 
BLRl, BLR2, or V28 receptor , or is a ligand of a receptor d( IL-2, IL-3, IL-4, 
IL-5, IL-6, IL-7, IL-8, IL-10, IL-12, or IL-13. 



5 1 . The apparatus of claim 42, wherein said assay assays the presence, absence, 
activity or concentration of a receptor or receptor ligand. 



-48- 



t^e apparatus of claim 51, wherein said receptor or receptor ligand is 4-lBB, 
AxkBLRl, BLR2, CCRl, CCR2a, p, CCR3, CCR4, CCR5, CD27, CD30, 
CD4, 61)4, CD40, CXCRl, CXCR2, CXCR3, CXCR4, EGFR, Eph, EPO 
receptor\as receptor, GCSFR, GHR, GMCSFRa, gpl30, IFNgRa, IFNgRp, 
IFNaRl, in^lin-R, IL-lp, IL-2R p, IL-2Ry chains, IL-4Ra, IL-3Ra, IL-5Ra, 
IL-6Ra, IL-7Ra, IL-9Ra, IL-IOR, IL-1 IRa, IL-12Rbl, IL-12Rb2, IL-13Ra, 
GMCSFRa, IL-3XIL-5/GM-CSF receptor common P-chain, LIFR p, LNGFR, 
MCSFR, Met, OBR. OSMRp, OX40, PDGFR, PRL, Ron, SCFR, TPOR, TFR, 
TGFpR, TNFRI, TNPRII, TPOR, Trk, V28, VEGFR. 



The apparatus oi^cl^m 42Wherein said assay assays the presence, absence, 
activity or concentration of »iiormone. 

The apparatus of claim 53, wherein said hormone is adrenaline, 
adrenocorticotropic hormone, testosterone, angiotensinogen, antidiuretic 
hormone, atrial-natriuretic peptide, calcitonin, calcitriol, cholecystokinin, 
chorionic gonadotropin, Cortisol, doparmne, erythropoietin, estradiol, follicle- 
stimulating hormone, gastrin, glucagon, g^adotropin-releasing hormone, 
gorticotropin-releasing hormone, growth honnone, growth hormone-releasing 
hormone, insulin, insulin-like growth factor- l,Jteptin, luteinizing hormone, 
melatonin, aldosterone, neuropeptide Y, noradreimline, oxytocin, parathyroid 
hormone, progesterone, prolactin, renin, secretin, somatostatin, theophylline, 
thiiodothyronine, thrombopoietin, thyroid-stimulatingShormone, thyrotropin- 
releasing hormone, or thyroxine. \ 

The apparatus of claim 42, wherein said assay assays a bindiW activity of an 
antigen or an antibody. \ 

The apparatus of claim 55, wherein said assay assays a binding activity of an 
antigen characteristic of Chlamydia^ Streptococcus pyogenes Group a\ 
bacteria, H. pylori^ or M tuberculosis hepatitis virus, rubella, CMV, HIV^FIV, 
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ofWostate specific antigen, or an antibody elicited in response to any of such 
antiger 

57. The apparatus ofi5|aim 42, wherein said assay assays a binding activity of an 
autoimmune immuno^buHn, thyroglobuhn, anti-thyroglobuUn, IgE, IgG, or 
IgM immunoglobulin. 

58. The apparatus of claim 42, wherein^^ai^ assay assays a binding activity of a 
tumor marker. 



i 5 
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The apparatus of claim 32, wherein said light signal is an evolution or loss of a 
luorescent light signal. 
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The apparatus of claim 32, wherein said light signal is an evolution or loss of a 
chemiluminescfent light signal. 



insaLd lit 



The apparatus of claim 3z>^hereini!5md light signal is an evolution or loss of 
an ultraviolet light signal. j \ 
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62. The apparatus of claim 32, wherein said lig^t signal is an evolution or loss of a 
visible wavelength light signal. 



